


1. llosicHuTEILHASA 3aIIMCKA

1.1. Pabouas mporpamma «AnreOpa ¥ Hadajga aHaiIW3a» pa3paboTaHa B COOTBETCTBHH C
yuebHbM maHoM ['BOY mkonsr Nell13 Ha ocHoBe (enepanbHOr0O KOMIOHEHTa ToCyIapCTBEHHOTO
00pa3zoBaTeNbHOIO CTaHIAPTa CPEIHETO 00IIero 00pa30BaHUs 110 MaTEMATHKE.

Pabouass mporpamMma «Anrebpa W Hayala aHanu3a» MpeaHa3HadeHa i ydammuxcs 10-11

KJIACCOB MH(OPMALIMOHHO-TEXHOJIOTHYECKOT0 PO U COCTaBJIEHA HA OCHOBE:
- mporpammsbl «Aunrebpa 1 Havyajga MaTemarndeckoro ananuzay» 10-11 kmaccsl (pouiIbHbI YpOBEHbD),
aBTop  A.I'MopakoBu4,  COOTBETCTByWIIeH  TpeOoBaHusM  (deneparbHOr0  KOMIIOHEHTA
roCyIapCTBEHHOT0 00pa30BaTEIbHOIO CTaHAApTa CPETHETO O0IIero oOpa3oBaHus IO MaTeMaTHKe. M.:
Mmuemo3suna, 2011 rog.

1.2. YueOnsiii npeameT «Anredpa v Havaja aHaln3ay SBIACTCS 0053aTeIbHBIM I U3YUCHUS
Ha YpOBHE cpegHero obuiero oOpa3oBaHusl.

Ha wu3ydenue maHHOro mpeamera B KaXKIOM Kiacce OTBOJAUTCS IO 5 YacoB B HEMEIIO.
[Iporpamma paccuutana Ha 340 gacos:

- 10 xmacc - 170 gacos (34 yueOHBIC HEEN ),
- 11 xnacc — 170 wacoB (34 yucOHbIC HEeenn).

1.3. Pabouas mporpamma coxpaHsSeT aBTOPCKYIO KOHIICTIHIO. B Hel TNPUCYTCTBYIOT BCe
paszenbl ¥ TEMBI, IOPSIIOK UX CICIOBAaHUS HE H3MEHEH.

1.4. Pabouas mporpamma 1o ajaredpe CocTaBiIeHa C YIETOM CIASAYIOMINX YICOHBIX TTOCOOMIH:

1. AT'"MopnkoBuu. Anrebpa n nHavana ananuza. 10-11 xmacc. B 2 4. Y.1. VueOHUK 118 yyammxcs
0011e00pa3oBaTeNbHBIX YUpekaeHuii. — M.: Maemo3una, 2013.

2. AT'.\MopnkoBuu u np. Anrebpa u Hadana aHanmmsa. 10-11 kmacc. B 2 4. Y. 2. 3amaunuk mns
ydamuxcs 001eo0pa3oBaTeNbHbIX yupexaeHui / nmox pen. A.I.Mopnakosuua. — M.: MHeMo3uHa,
2013.

1.5. TCKYH_II/Iﬁ KOHTPOJIb W HPOMCKYTOUHAA aTTCCTAllUsA I10 y‘l€6HOMy npeaMeTy MNpPOBOAATCA B
coorBerctBuu ¢ «[lojokeHueM o ¢opmax, MNEPUOJUYHOCTH, TMOPAIKE TEKYIIEro KOHTPOJIA
YCIIEBAEMOCTH M MPOMEKYTOYHON aTTECTAUN YUAITIXCS».

1.6. TpeGoBaHusI K ypPOBHIO MOATOTOBKHU BHIITYCKHUKOB Ha PO(OHUIBHOM ypOBHE:

B pe3ynbrare u3ydeHusi MaTEMaTUKH YYCHHUK JIOJDKCH:

3HATH/TIOHUMATh!

- 3Ha4YeHHE MaTeMaTHUYeCKOW HAyKH JUIsl PEIICHHS 3a/lad, BO3HHUKAIONIMX B TEOPHUH U MPAKTHUKE;
HIMPOTY M OrPaHUYEHHOCTh NPHUMEHEHHUs MaTEeMaTUYECKUX METOIOB K aHaJu3y U HCCIEI0BAaHUIO
IPOIIECCOB U SIBJICHUI B MPUPOJIE U OOIIECTBE;

- 3HayeHHe MPAKTUKU U BOMPOCOB, BO3HUKAIOMIMX B caMOW MaTemaTHke, s (OpMUPOBaHUSA U
pPa3BUTHUS MaTEeMaTHYECKON HAYKH;

- WA pPACIIMPEHHs] YHUCIOBBIX MHOXECTB KaK CHoc00a MOCTPOCHHUS HOBOTO MaTEeMaTHUYECKOIo
anmapara JJisl peleHus MPAaKTUYECKUX 3a/1a4 ¥ BHYTPCHHHUX 3a7a4 MaTeMAaTHKHY;

- 3HayeHHe UJeH, METOJOB M PE3yJbTAaTOB alreOpbl U MaTeMaTHYECKOro aHalIu3a Ui MOCTPOEHUS
MOJIEJIEH PEAIbHBIX IIPOLIECCOB U CUTYALUH;

- BO3MOXXHOCTH T€OMETPUM JJisi ONUCAHUS CBOMCTB pEAJIbHBIX MPEIMETOB U HX B3aUMHOIO
PaCTIONIOKEHUS;

- YHUBEpCAJIbHBIN XapaKTep 3aKOHOB JIOTUKH MaTeMAaTUYECKUX PACCYXIEHUH, UX MPUMEHUMOCTh B
Pa3TUYHBIX 00JACTIX YEIOBEUECKON ACSITETbHOCTH;

- paznuuue TpeOOBaHUWIl, NpPEeabsABISIEMBbIX K J0Ka3aTeIbCTBAM B MaTeMaTHKe, €CTECTBEHHBIX,
COLIMATTbHO-9KOHOMHYECKUX M TYMaHUTAPHBIX HayKaX, Ha TIPAKTHKE;

- poib aKCHOMATHKM B MAaTeMaTUKe; BO3MOXKHOCTb IIOCTPOCHHS MaTeMaTH4YeCKUX TeOopuil Ha
AKCHOMATHYECKON OCHOBE; 3HAYCHHE aKCHOMATHKH ISl APYTUX 00JIacTel 3HAHUS U [UIS IPAKTUKH,

- BEPOSATHOCTHBIN XapakTep pa3IMUHbIX IPOLECCOB U 3aKOHOMEPHOCTEHN OKPYKAIOIIero MUpa;

YucnoBble 1 0yKBeHHbIE BhIPAKEHHU S

YMETbh:

- BBIMOJHATH apupMeTUYECKue NEHCTBHS, COUYeTasl YCTHBIE M NMUCHbMEHHBIC MPHEMbI, TPUMEHEHUE
BBIUMCIUTENBHBIX YCTPONUCTB; HAXOAUTh 3HAYCHUS KOPHSI HATypaJIbHON CTENEHU, CTENEHU C Paluo-



HaJIbHBIM [OKa3aTesneM, jJorapudma, UCIonb3ys Npu HE0OOXOIUMOCTH BBIYMCIUTEIBHBIE YCTPONUCTBA;
N0JIb30BAThCSl OLIEHKOM U MPUKUAKON IPU MPAKTUUYECKUX pacyeTax;
- TPUMEHATH TOHATHUS, CBS3aHHBIE C JETUMOCTHIO IIENIBIX YHCEN, NMPU PEIICHUH MaTeMaTHYEeCKHX
3aj1ay;
- HaxXoAWTh KOPHU MHOTOWIEHOB C OJHOM NIEpPEMEHHOM, pacKiIabBaTh MHOTOWIEHBI HA MHOKUTEIH;
- BBINOJHATH JCHCTBUS C KOMIUIEKCHBIMH YHCIIAaMH, TIOJIb30BATHCS T€OMETPUUYECKON MHTEpIpeTanneit
KOMIUIEKCHBIX YHCeJl, B MPOCTEHIINX CIy4yasX HaXOAUTh KOMIUIEKCHbIE KOPHU YPaBHEHUM C JEHCTBU-
TEJIbHBIMU K03 (purineHTamu;
- TpPOBOAUTH MpeoOpa3oBaHUS YHCIOBBIX MU OYKBEHHBIX BBIPAKEHUN, BKIIIOYAIOIIUX CTEMEHH,
paAuKabl, JorapuMbl U TPUTOHOMETPUYECKUE (PYHKIIHH;

UCMOJb30BAaTh TNPUOOPETCHHbIE 3HAHUS W YMEHHS B NPAKTUYECKOH JEATETbHOCTH U
MOBCEITHEBHOM JKU3HU IS
- TPaKTHYECKUX pacdyeToB Mo (opmynam, BKIOYas (OPMYIbI, COACpIKAIINE CTENEHH, paJuKabl,
jgorapu(mbl U TPUTOHOMETpHUUYECKUE (PYHKIIMU, UCTIONIBb3YS MTPU HEOOXOUMOCTH CIIPaBOYHbIE MAaTEPH-
aJibl U IPOCTEUIINE BBIYUCIUTEIIBHBIC YCTPOMCTBA;

DOyHKUMH U TPaPuKu

YMETb!
- omnpeAensATh 3HaueHHWEe (GYHKIUU MO 3HAUYEHHUIO apryMeHTa MpU pa3iIMuHbIX croco0ax 3aJaHus
byHKIUY;
- CTpouTh rpadvKu U3Y4CHHBIX (YHKIIUH, BBITIOHITH MPE0Opa3oBaHus rpauKoB;
- ONHUCHIBAThH 10 rpaduky u 1o GopMyIie MoBeieHUE U CBOWCTBA
- (yHKIMI;
- peumaTh ypaBHEHHs, CHCTEMBbl YpaBHEHHH, HEpaBEHCTBA, HUCIIOJNb3Yys CBOMCTBA (YHKUUH M HX
rpaduyeckue npeacTaBIeHUS;

UCTOJb30BAaTh TNPUOOPETCHHbIE 3HAHUS W YMEHHS B NPAKTUYECKOH JEATETbHOCTH U
MOBCEIHEBHOM JKU3HU IS
- ONHUCAHUA U HUCCIENOBAaHMUSA C MOMOIIBI0 (YHKIMNA peajbHBIX 3aBUCUMOCTEH, MPEICTaBICHHUS HUX
rpagu4ecKy; UHTEPIPETAINU TPa(QUKOB PEATbHBIX MPOIECCOB;

Hayana MmaTeMaTH4eCKOro aHaIu3a

YMETb:
- HaXOJIUTh CyMMY OECKOHEYHO YOBbIBAIOIIEH r€OMETPHUECKON MPOTPECCUH;
- BBIUMCIIATH MPOU3BOJIHBIE W TEPBOOOpa3HBIE AJIEMEHTAapHbIX (DYHKUWN, NpUMEHss MpaBuia
BBIYMCIICHHSI TPOU3BOIHBIX M IEPBOOOPA3HBIX, UCIIONIB3Ys CIIPABOYHbIE MAaTEPUAIIbI,
- HUcclenoBaTh QYHKUUU U CTPOUTH UX TPaQUKHU C IOMOIIBIO TPOU3BOIHOM;
- peiaTh 33/1a4M C IPUMEHEHNEM YpaBHEHH KacaTelbHOM K rpaduky QyHKIUY;
- pewaTh 33Ja4u Ha HaXOXKJEHHE HauOOJbIIer0 U HAMMEHBIIIETo 3HaUeHUs (YHKIIUU Ha OTPE3KE;
- BBIYMCIIITH IUIOIAAb KPUBOJIUHENHON TpaIlCLH;

UCIIOJIb30BaTh NPUOOpETEHHBbIE 3HAHWUS M YMEHUS B NPAKTHUUECKOH NeATEIbHOCTH U
MIOBCEIHEBHOM KU3HU JJIA:
- peleHUs] FeOMETPUUYECKUX, (HU3MUECKUX, IKOHOMUYECKUX M JPYTUX MPHUKIAJHBIX 33134, B TOM
Yrcie 3a/a4 Ha HauOOoJIbIINe U HAaMMEHBIINE 3HAUYCHHUS ¢ IPUMEHEHHUEM arrapara MaTeMaTHYecKoro
aHaIIN3a;

YpaBHeHUS M HEPABEHCTBA

YMETb:
- pemaTh palnMOHaNbHBIE, IIOKa3aTelbHbIE M JOTrapu(MHUUYecKHe YpaBHEHUS W HEPaBEHCTBA,
UppalMOHATIbHBIE U TPUTOHOMETPUYECKUE YPABHEHUS], UX CUCTEMBI;
- JIOKa3bIBaTh HECIIOKHBIC HEPABEHCTBA,;
- pewmaTh TEKCTOBbIE 3a/layll C MOMOUIbIO COCTaBJICHHS YpPaBHEHMH W HEPABEHCTB, MHTEPIPETUPYS
pe3yabTaT ¢ y4eTOM OTPAHUYCHUI YCIIOBUS 3a/1a4H;
- u300paxaTh Ha KOOPJAWHATHOW MJIOCKOCTH MHOKECTBA PEIICHUH ypaBHEHUN U HEPABEHCTB C IBYMS
NEPEMEHHBIMH U UX CUCTEM; HAXOIUTh NPHOIMKEHHBIC PEIICHUS] YPAaBHEHUH U UX CHCTEM, HCIIOJIb3YS
rpauIecKuii METOI;
- pemath YpaBHEHHUS, HEPAaBEHCTBA M CHUCTEMBI C IMPUMEHEHHEM TIpapUuecKuX MpeICTaBICHUH,
CBOMCTB (DYHKITUH, IPOU3BOTHOM;



OBCEIHEBHOMN XKU3HHU JJIS:
- TOCTPOEHHS U UCCIETOBAHUS MTPOCTEUIINX MATEMATHYECKUX MOJICIICH;

DJIeMeHThl KOMOMHATOPUKH, CTATHCTHKHU U TEOPHH BePOSITHOCTEH
YMETB!

HCIIOJIB30BaTh HpI/IO6peTeHHBIe 3HaHUA W YMCHHUA B HpaKTquCKOﬁ JCATCIIBHOCTH H

- pemaTh MpoCTeile KOMOWHATOPHBIC 3a7adud METOJOM Iepebopa, a TakkKe C HCIOJIb30BaHHUEM
M3BECTHBIX (hopmys, TpeyroiabHuka - [lackans; BeruucisaTe koddduiumentsl OnHomMa HproToHa 1O
dbopMyIie U ¢ UCIIONIb30BaHUEM TpeyronbHuKa [lackans;
- BBIYHCIISTH BEPOSTHOCTH COOBITHI Ha OCHOBE IO/ICYETA YMCIIa UCXOIOB (ITPOCTEUIIIHE CITydan);

MIOBCEIHEBHOM XKU3HU JJIA:
- aHajgu3a pEabHBIX YHCIOBBIX JaHHBIX, MPEACTABICHHBIX B BHUIE aUarpamMm, rpadukoB; I
aHaym3a MH(pOpPMAIMK CTATUCTHYECKOTO XapaKTepa.

2. TemaTH4eckoe IVIAHUPOBaHHUE

HCIIOJIB30BaTh HpI/IO6peTeHHBIe 3HaHUA W YMCHHUA B HpaKTquCKOﬁ JCATCIIBHOCTH H

KoanuecTBo yacoB

B ToM uncie

[paxkTyec Kontpons
Paznensnl, TeMbI Hpuwepuas, PaGouas KHe, J1abopa- Hble padoThI
aBTOpCKas
nporpaviva nporpaMma TOpHBIE
padoThI
10 kaace 170 170

1. [ToBTOpeHne MaTepuana 7-9 kiaccos 3
2. JlelicTBUTEIbHBIE YHCIIA 16 1
3. YucioBble (GYHKIIUN 13 1
4, Tpuronomerpuieckue QyHKIHH 36 1
5 TpuroHoMeTpU4eCKHe ypaBHEHUS U 12 1

HEPaBCHCTBA
6. [IpeobpazoBaHre TPUTOHOMETPUICCKHX 2 1

BBIpaKCHUH
7. Kommnekcurie uncna 12 1
8. [TpousBoanas 39 1
9. Kom0OuHaToprka u BEpOSITHOCTh 13

11 kaacc 170 170
1. [ToBTOpenne matepuana 10 knacca 5
2. MHorouneHsl 14 1
3. Crenenu u kopHH. CTenieHHbIE QYHKINH 31 2
4 [NokazarenbHas u orapudpmMudecKas 38 2
' dbyaKIHS

5. WnTerpan 11 1
6. DNeMEeHThl KOMOMHATOPUKHY, CTATUCTUKY H 11

TEOPHUH BEPOSTHOCTEH

VYpaBHeHHs U HepaBeHCTBA. CHCTEMBI 40 5

YpaBHECHUH 1 HEPABCHCTB

Htorosoe noBTOopeHue 20 1

3. Conep:kaHnue NporpaMMbl y4eOHOT0 MpeaMeTa

10 kaace

(170 gacoB)

Tema 1. IToemopenue mamepuana 7-9 knacca (3 uaca)

Tema 2. /leiicmeumenvusie uucna (16 uacos)
Ilenple w paruoHanbHble uncia. JemumocTh uucen. OCHOBHas TeopeMa apu(METUKH

HaTypaJbHbIX yucell. PanyoHanbHble, UPpAlMOHATBHBIE, EUCTBUTEIbHBIC YKCIIA, YUCIOBAA IpsiMasl.
UucnoBble HEpaBeHCTBAa. AKCMOMAaTHKa JEUCTBUTENbHBIX 4HCeN. MOJyllb ACHCTBUTEIBHOTO YHCIA.
Metoa MaTeMaTHYeCKON MHIYKIIHH.




Yuau;uecg OONIJCHbL  3HAMb: OIMPCACIICHUEC  HAaTypaJlbHOro 4ucia, Oejaoro  4ucia,
e CTBUTEIILHOTO qucia, MOAYJid Yuciia; 4YTO MHOXKCCTBO BCCX JIEHCTBUTEIBHBIX YHCEN «3aIlOJIHACT)
BCIO YHCJIOBYIO IIPAMYIO; O CYIIECTBOBAHUHN CXOAAIINX YHUCIIOBBIX HOCHCHOB&TCHBHOCTeﬁ.

yltaw;uec;z O0IICHDL ymems. TIPUMCHSATDH IMOHATHA, CBA3AHHBIC C ACIUMOCTBIO HCJIBIX YUCCII,
IIpU pCHICHUH MaTEMaTUYCCKUX 3aaa4

Tema 3. Yucnoewvie hynxyuu (13 uacos)

Omnpenenenre 4HMCIOBOW (YHKIIMU ©  CIOCOOBl ee 3amaHus. CBoiicTBa  (QyHKIIHIA.
[Tepuonnueckuie u 0OpaTHbIC YHKIIHH.

Yyawuecs oonscnvl 3namsb: criocoObl 3a1aHusl GYHKIIMNA;, CBOWCTBA M3YyYEHHBIX (DYHKITUH; Kak
MaTeMaTudeckue (PYHKIIMK MOTYT OMHCHIBATH PeabHbIC 3aBUCHMOCTH;

Vuawuecs 0ondicnvl ymenms: ONUCHIBATh CBOMCTBA N3YYSHHBIX (DYHKIIHIA; OTIPEIENSATh 3HAYCHUE
GYHKIIMM TIO0 3HAYCHHUIO apryMEHTa, CTPOUTh TpadUKH U3YyUYEeHHBIX (DYHKIHN, HCIOJIB30BaTh
nproOpeTeHHbIE 3HAHUS M YMEHHS B TPAKTUYECKOW JEATEIbHOCTH M TIOBCEJIHEBHOW >KU3HU IS
OMHCAHUS M HCCICIOBaHUS C TIOMOIIBbIO (DYHKIMN peadbHBIX 3aBHUCHMOCTEH, TPEICTABICHUS WX
rpaguvYecKu; UHTEPIPETAINU TPA(QHUKOB PEATLHBIX MPOIECCOB.

Tema 4. Tpuzonomempuueckue pynxuuu (36 uacoe)

YucnoBas OKPYXKHOCTb Ha KOOPAMHATHOM IiockocTu. OrmpeneneHne CHHyca, KOCHHYcCa,
TaHreHCca M KOTaHreHca. TpuroHomerpuyeckue (GYHKIUU YHUCIOBOTO M YIJIOBOIO apryMeHTa, UX
cBoiicTBa U rpaduku. Ckatue M pacTspkeHue rpadukoB Tpuronomerpuueckux (ynxiuii. O6paTHbIe
TPUTOHOMETpHUECKHUE QYHKIUU.

Yuawuecs oonsxcuvl 3name: CUHYC, KOCHHYC, TaHTE€HC, KOTAHTE€HC IPOM3BOJBHOIO yria M
YHClia; OCHOBHbBIE (hOPMYIIBI TPUTOHOMETPUHU; ONPEEICHUs pajraHa, TOXKIECTBA; YTO TaKOe MEPUO
¢yHkuny; Kakas (QyHKIMS Ha3bIBAaeTCA MEPUOANYECKON CBOMCTBa M rpaduku QyHKIMH y = sin X,
y=CO0s X, y= tgX, y=ctgx; CBOHCTBa U rpaik 0OpAaTHBIX TPUTOHOMETPUUCCKUX (YHKITUM.

Yuawuecs oondxxcnv ymems: BBIIONHATH MPeoOpa30BaHUs MPOCTEHIINX TPUTOHOMETPUUYECKUX
BBIpQXECHHM, MEpEeBOAUTh PAJAMAHHYI0 Mepy YIJla B Tpaaychl MU OOpaTHO, MPUMEHSATH CIOCOOBI
JI0Ka3aTelbCcTBa TOXKIECTB, HCIOJIb30BaTh OCHOBHBIE (DOPMYIBI NPH BBHINOJIHEHUH YHPAXKHEHUH;
HaxOoJUTh mepuoj] GYHKIHNH, TOKAa3bIBaTh YTO (PYHKIUS MMEPUOANYECKAsi, CTPOUTHh TpaduKu y= sin X,

y=Cos X, y= tgX, y=ctgx.

Tema 5. Tpuzonomempuueckue ypasnenusn u Hepasencmea (12 uacos)

[Ipocreiiine TPUTOHOMETPUYECKHWE YpPaBHEHUS M HEPABEHCTBA. METOAbl  pEIICHUS
TPUTOHOMETPUYECKUX YPABHEHUMN: METOJ 3aMEHBI IIEPEMEHHOM, METOJ Pa3JIOKECHUS HA MHOXKUTEIIH,
OJIHOPOJHbIE TPUTOHOMETPUUECKHE YPABHEHHUS.

Yuawuecs oonorcnvl 3nams: onpenesieHue apkKOCUHyca, GOpMYIly pelIeHUs] YpaBHEHHS COS X
=a, ompejesieHne apkcuHyca, (GOpMylly pelIeHUs ypaBHEHHUs Sin X =a; ONpejelieHue apKTaHIeHca,
dopMyity pemieHus ypaBHEHU tg X =a; ompeesieHue apKKOTaHTeHca, (OpMyITy pelIeHus] ypaBHEHUS
ctg X =a; pa3uu4Hble BUJBl ypaBHEHUH U CINOCOOBI MX pEUIeHWH; YTO OAHO M TO K€
TPUTOHOMETPUYECKOE YPAaBHEHUM MOXKHO IIPUBECTH K pPa3sHOMY BHAY M peEIIaTh €r0 pPa3HbIMU
crocobaMu; pa3iIMyYHble METOJbl PEIICHUS TPUTOHOMETPUYECKHUX YpPaBHEHHUM; CHOCOOBI pelIeHUs
IIPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

Yuawueca oonoicnvl ymems: pemiaTb TPUTOHOMETPUYECKHE YpPAaBHEHHUS; pa3IdyaTh THUI
TPUTOHOMETPHUYECKOTO YPAaBHEHHSI U HAXOAUTh CHOCOO PELICHUS; UMETh MPEACTABICHUE O PEIICHUH
TPUTOHOMETPUUECKUX HEPABEHCTB; PEIIaTh MPOCTEUIIINE CUCTEMbI TPUTOHOMETPHUUECKUX ypaBHEHUH.

Tema 6. Ilpeobpazosanue mpuzonomempuueckux eviparcenuii (26 uacoe)

@opMynbl  CIOXEHHUS, TPUBEACHUS, JBOMHOIO apryMeHTa, TOHM)XEHHUS  CTEleHH.
[TpeobpazoBanre cyMMBbl TPUTOHOMETPUYECKUX (YHKIMI B MPOU3BEICHUE U NMPOU3BEACHUS B CYMMY.
Mertoabl penieHus: TPUrOHOMETPUUYECKUX YpaBHEHUH ( MPOIOIIKEHUE)

Yuawuecsa Oonscnvl 3Hamv:OCHOBHBIE (QOPMYJIbl TPUTOHOMETPUH; METOIBl PEIICHUS
TPUTOHOMETPUYECKUX YPAaBHEHUM.



Yuawuecsa Oondxwxcnel  ymemwv UCIONB30BaTh OCHOBHBIE (OPMYJBI MPU  BBHINOJHEHUH
yIpaXHEHUH, 10Ka3aTeIbCTBE HEPABEHCTB U TOKIECTB.

Tema 7. Komnaexkcuuie uucaa (12 uacos)

KoMIuiekcHble 4uclia W apu(pMETHYSCKHE OIepalnuyd Haj HUMH. KOMIUIEKCHBIC Yucia |
KOOpJMHATHAS IIOCKOCTh. Tpuronomerprudeckas (hopMa 3armucu KOMIIEKCHOTO uncia. KoMIiekcHbie
YyuClla W KBaJpaTHbIC ypaBHEHUWs. Bo3BelcHHE KOMIUICKCHOTO YHCIa B CTENCHb. V3BieueHue
KBaJIPATHOTO U KyOUYECKOTO KOPHS U3 KOMIUIEKCHOTO YHCIIA.

Vuawuecs donoicnol 3namov: UISH PACITUPEHUS YUCIOBBIX MHOXKECTB KaK CIIoco0a MOCTPOCHHS
HOBOT'O0 MaTEeMaTHYECKOTO almapara; ornpeaeiieHUe, 3aliCch KOMITICKCHBIX YHCE.

Yyawuecs donoicHvl ymems: BBITIONHATH JEHCTBUS C KOMIUIEKCHBIMU YHCIIAMU, TTOJIB30BATHCS
TCOMETPHYCCKON WHTEPIPETAllMe KOMIUICKCHBIX YHCEJ, B TPOCTCHINMX CIIydasx HaXOIHUTh
KOMILJIEKCHBIE KOPHH YPAaBHEHUH ¢ I1eHCTBUTEIBHBIMHI KO3 UIIHESHTAMH.

Tema 8. Ilpouseoonasn (39 uacoe)

OmpeneneHne YUCIOBOM TOCIIENOBATEILHOCTH, CIOCOOBI €€ 3aJaHus W cBoicTBa. [lpemen
YHCIIOBOH MOCIIEI0BATEILHOCTH, CBOMCTBA CXOISIIUXCS MocieaoBaTenbHocTeil. Cymma 6ecKoOHeuHOH
reoMeTpuydeckoi mporpeccun. Ilpenen GpyHkun Ha OECKOHEUHOCTH U B TOUYKE.

3amaun, NMPUBOIAIIME K TOHSATHIO NMPOU3BOIHOHM, ONpeAeTeHHE NPOM3BOJHOW, BBIYHMCIICHHE
npou3BOAHBIX. [loHsATHE TIpoM3BOAHON N-oro mopsaka. uddepeHnupoBanne CioXHOW (PYHKIUH.
HuddepenuupoBanue obpatHOW (yHKIMH. YpaBHEHHE KacaTedbHOW K Trpaduky QyHKIUH.
[lpuMeHeHne NPOM3BOJHOW K HCCICNOBAaHMIO (DYHKIMM HAa MOHOTOHHOCTb U 3KCTPEMYMBI.
[IpumeneHne NpPOM3BOIHON S JOKAa3aTEeIbCTBA TOXKIECTB M HepaBeHCTB. llocTpoenue rpaduxos
byakumid. [IpuMeHeHne TPOU3BOAHOM ISl OTHICKAHWS HaWOOJIBIIETO W HAWMEHBIIETO 3HAYCHHM
HENpEepbIBHON (YHKLIUHU HA IPOMEXKYTKE. 3aa4i Ha ONITUMH3ALIHIO.

Yuawueca  oonoicner  3nams:  ONpENENIEHWE  IPOM3BOJHON,  OCHOBHBIE  IIpaBHIIA
muddepeHpoBanus U GOpMyIIbl TPOU3BOIHBIX 3JIEMEHTAPHBIX (DYHKIMI; T€OMETPUUYECKUI CMBICI
IPOM3BOJHON; MPABUJIO OIpPEIEIECHUsT BO3pAacCTaHUs U YObIBaHMS (yHKUuH; Teopemy Depma
(reoMeTpUYeCKU CMBICT KacaTelbHOH K rpaduky (YHKIMH); TPAaBUIO HAXOXKICHUS SKCTPEMYMOB
(YHKLINU; aJrOPUTM UCCIeN0BaHMsl QYHKIMHU; alTOPUTM HAXO0XKJIEHHUsI HAaMOOJIbIIEro U HAUMEHBILIErO
3HaYeHU! PyHKLIUU.

Yuawuecs oonoicner ymems. 3allUChIBaTh ypaBHEHME KacaTelbHOM K rpaduky (yHKIMM B
3aJaHHOM TOYKE pellaTh YNpPaKHEHUS MAHHOTO THWIIA; HAXOAUTh MTHOBEHHYIO CKOpPOCTh 4Yepes
Pa3HOCTHOE OTHOILIEHHWE; HAaXOAWUTh IMPOU3BOJHBIC CTENEHHON (YHKUMHU; NPUMEHATh MpaBUia
T epeHIMPOBaHUs K HAaXO0XICHUIO NPOU3BOAHBIX CIOKHBIX (DYHKIMIA; HaXOIUTh MPOU3BOJIHBIC
JJIEMEHTAPHBIX (PYHKIMI; MCIOIB30BaTh T'€OMETPUUECKHM CMBICT MPOM3BOJHOW B PEILICHUM 3ajad;
pemaTh yrnpakHeHHsI Ha IPUMEHEHUE MTOHATHUS TPOU3BOIHOM; HAXOAUTh MPOMEXYTKH MOHOTOHHOCTH
(YHKLIMU; HaXOAUTb OSKCTPEMyMbl (YHKIMH; TPUMEHATH IPOU3BOAHYIO JJI  HAXOXKIEHUS
IIPOMEXYTKOB BO3pacTaHMsl U YObIBaHUS (DYHKIMH; BBIIOJHATH MOCTPOEHHE IpadUKOB (YHKUHN C
IIOMOIIIO  NPOU3BOAHOM; HCMONB30BaTh MPOU3BOAHYIO JJIs HAXOXKICHHMS HauOOJIbILIEro U
HaMMEHBIIETO 3HAYCHUH (YHKIIUU

Tema 9. Komounamopuxa u eéeposmuocmes (12 uacos)

[IpaBuno ymuoxenusi. IlepecranoBku u (Qakrtopuanbl. BbriOOp HECKOJBKHX 3JIEMEHTOB.
Coueranus u pazmMenienusi. bunom Herorona. Ciydaiinbie COOBITHS U X BEPOSTHOCTH.

Yyawuecs oonxcnvl 3namv. OCHOBHBIE (POPMYIIbI KOMOWHATOPHKH, OCHOBHBIC (HOPMYJIBI
KOMOMHATOPUKH, (QOpPMYNIBl pa3MElIeHUsT W COUCTAHUS; BEPOSTHOCTHBIM XapakTep pa3IudHbIX
IIPOLIECCOB OKPYKAKOLIETO MUPA.

Yuawuecs Oondxrcnvl ymems: HAXOAUTh BEPOATHOCTH CIYYalHBIX COOBITUH C TIOMOIIBIO
KJIACCUYECKOI'O OIpPEIEICHUS] BEPOSATHOCTH IPU PEIICHUHM YIPAKHEHUNM JAHHOIO THIIA, HMETh
NpEeACTaBJICHHE O CyYMME M TPOU3BEIACHUU JIBYX COOBITHH, yMeTh HaXxOIUThb BEPOATHOCTh
MPOTUBOMNOJIOKHOTO COOBITHS, WHTYUTUBHO ONPENENATh HE3aBUCHMbIE COOBITHS W HaXOJWUTh
BEPOSTHOCTH OJIHOBPEMEHHOI'O HACTYIUICHUSI HE3aBUCHMBbIX COOBITHI B 3aauax.



11 kiaace
(170 gacoB)

Tema 1. IToemopenue mamepuana 10 knacca (5 uacos)

Tema 2. Muozounenwt (14 uacos)

MHorowieHsl OT OJHOM M HECKOJbKUX TmepeMeHHbIX. Teopema besy. Cxema ['opHepa.
CuMMeTpHUECKHE U OTHOPOAHBIE MHOIOWIEHBI. Y PaBHEHUS BBICIINX CTEIIEHEH.

Yuawueca Oondxxcnel 3Hams: TIOHATHE MHOTOWIEHAa OT OJHOW W HECKOJIBKMX IMEPEMEHHBIX;
teopeMy be3y u cxemy ["'opHepa.

Vyawuecs oondichbl ymems: yMETh pelIaTh pa3HBIMH CIOCOOAMU YpPaBHEHHS BBICIINX
CTerneHeu

Tema 3. Cmenenu u kopruu. Cmenennvte pynxuuu (31 uac)

IlonsiTHE KOPHS N-OM CTENEHU U3 JEHCTBUTEIBHOTO yncia. OyHKIus KOpEeHb N-0i CTENEHU U3
X; mx cBoiictBa W rpaduku. CBolicTBa KOpHS N-0il cremeHu. IIpeoOpasoBaHne BBIPAKEHUN,
cojepxkammx pagukanbl. O6o0umeHne MOHATHS O mokasarene creneHu. CreneHHble (YHKIMH, HX
cBoiicTBa u rpadukn. JuddepeHnupoBanne u HHTErpupoBanue. VM3pieueHne KOpHe N-i CTENEHU U3
KOMIUIEKCHBIX YHCE.

Yuawueca oonowcnvl 3namv: CBOWCTBA CTENEHHOW (YHKIMHM BO BCEX €€ Pa3HOBUAHOCTSX,
OTIpeNieIeHHe U CBOMCTBA B3aMMHO OOpaTHBIX (DYHKLHUH, ONpeneleHne paBHOCHIBHBIX YpaBHEHUH U
YpaBHEHUN — CJIE/ICTBUE; MOHUMATh MPHUYMHBI MOSBICHUS MOCTOPOHHUX KOPHEH M MOTEpU KOpPHEH.
3HaTh KOMIUIEKCHO-CONPSKEHHBIE YNCIIa, BO3BEIEHUE B HATYPaJbHYIO CTEIIEHb; KaK HAWTHU KOPHU U3
KBaJIPaTHOT'O YpaBHEHUS C OTPULIATEIbHBIM JUCKPUMHUHAHTOM.

Yuawueca oonoicnvr ymems: HaXOOUTh 3HAYEHHUsS] KOPHEH C HaTypalbHBIM I10KA3aTEJeM;
CTeNeHeW C JeHCTBUTENBHBIM ITOKAa3aTeleM; MOBOAUTH IO HU3BECTHHIM (OpMylnaM M IpaBHIIaM
npeoOpa3oBaHusi  OyKBEHHBIX  BBIPRKEHHUH, BKIIOYAIOIIMX  CTENEHHW, paJuKajbl;  pellaTh
UppaLMOHATIbHBIE YPABHEHHS; CXEMAaTUYECKU CTPOUTH Ipaduk CTENeHHONW (PYHKIHU, B 3aBUCHMOCTH
OT NMPUHAAIICKHOCTHU TIOKA3aTels CTETIEHH, IEPEUUCIIATh CBOMCTBA; OOBACHUTD N3YUYEHHBIE TTOJ0KEHUS
Ha CAMOCTOATEIBHO MOA00paHHBIX IPUMEpax, N3BJIEKAaTh KOPEHb U3 KOMIUIEKCHBIX YHUCE.

Tema 3. Ilokazamenvnas u nozapupmuueckas gynxuyus (38 uacoes)

[TokazarenbHast QpyHKIM, ee cBoiicTBa U rpaduk. [lokasarenbHble ypaBHeHUs. [loka3zaTenbHbIe
HepaBeHcTBa. [lonstue norapudma. Jlorapudmudeckas pynkius, ee cBoiictBa u rpadux. CBoiicTBa
norapudmos. Jlorapupmuueckue ypasaenus. Jlorapupmuyeckue Hepasencta. JAuddepenuupoBanue
MOKa3aTeIbHOU U JJorapuMUIecKOr ()YHKITHIA.

Yuawuecs oonocner 3name. onpeneleHUe W CBOMCTBA MOKa3aTeNbHOW (YHKIIMU; OCHOBHBIC
IPUEMBl PELICHHUsS CUCTEM YpPaBHEHMM: MOJICTAHOBKA, alreOpanvecKkoe CIOKEHHE, BBEAECHUE HOBBIX
NEPEMEHHBIX; OTpeieieHue JorapupMuIecKoi (PyHKIIMH, ee CBOMCTBA U I'paduK.

Yuawueca oondrcnvl ymems: CTpOUTh IpadMK MOKa3aTeNbHOM (DYHKIMHM IO TOYKaM, ICKHU3
rpa¢puka B 3aBUCMMOCTH OT 3HAUEHHUS OCHOBAaHUS; IIOJBH30BATHCS CBOWCTBAMH I10KA3aTEIbHON
(GYHKIMU TpU pElICHUWM YpaBHEHWH M HEPaBEHCTB, pEIIaTh II0Ka3aTeNbHbIE YpaBHEHUS U
HEPaBEHCTBA; CUCTEMbI IOKA3aTElIbHBIX yYpaBHEHUU; CTPOUTH IpaduK JOrapupmMuueckon (HyHKIHH,
OIpeNieNATh €€ CBOMCTBA; pelaTh Jorapu(pMUIecKie ypaBHEHHs 1 HEPaBEHCTBA.

Tema 4. Humecpan (11 uacos)
[lepBooOpasHas U HeompeaeaeHHbI naTerpain. OnpeneneHHbld HHTETpall, €ro BHIYUCICHUE U
cBoicTBa. Beruucnenue miomaaei miockux ¢uryp. [Ipumeps mpuMeHeHnst HHTETpaia B PU3HKE.
Yuawuecs oondrcnvl snams: nonamus nepeooopaznas u HeonpeoeienHvlll Uunmecpa; TpaBUiia
HaXOJKJICHUS MepBOOOPA3HBIX OCHOBHBIX 3JIEMEHTAapHBIX (pyHKIHH, Gopmyny HeroToHna-JlelioHua.
Yuawuecs oondxcnvl ymems: OAB30BATHCS MOHATUAMU MEPBOOOpa3Hast M UHTETPajl; HAXOAUTh
nepBooOpa3Hble; BBIUMCIATH IUIONIAb KPUBOJIMHEWHOHN Tpaneuuu; BBIYMCIATH MHTErpaibl; peliarh
muddepeHIanbHbIe YPABHEHUS, PEIIaTh TPUKIATHBIC 33Ja9H.



Tema 5. Dnemenmot meopuu eepoamnocmeit u mamemamuyeckas cmamucmuxa (11 uacos)

BepositHocTh M reomerpus. HesaBucuMble NMOBTOPEHHMS MCHBITAHUM C JBYMS MCXOIaMHU.
Craructudeckue MeToabl 00padboTku nHbopmaruu. ['ayccoBa kpuBas. 3aKOH OOJBITUX YHCET.

Yuawuecs oondcnol 3nams: OCHOBHBIE (POPMYJIBI KOMOMHATOPUKH, (POPMYJIBI pa3MeIieHus] U
COUYETaHMs; KIJIACCHYECKYI0 BEPOSTHOCTHYIO CXEMY JUIsi PaBHOBO3MOXKHBIX HCIBITAaHUI; MOHSTHE
MHOTOTPaHHHK pachpeeneHus; rpaguk (GyHKIMH, HAa3bIBAIOIIEICS TaycCOBON KPUBOIA; 00 alropuTMe
MCIIOJIb30BAaHUsI KPUBOM HOPMAIBHOIO pacipeesieHns U (YHKIMU TUIOMIAAH 0] TayCCOBOM KPUBOH B
NPUOKEHHBIX BBIYMCICHUSAX, O 3aKOHE OOJBIIUX YHCEN; O CBS3M CTAaTHCTHKH U BEPOSITHOCTH,
MPUMEHEHHUN CTAaTUCTUYECKUX METO/IOB B PELICHUH BEPOSTHOCTHBIX 3a/1ad.

Yuawueca oOonoxcuvt ymems: pemiaTh BEPOATHOCTHBIE 33/Ja4y, HCIOJB3YsS BEPOSATHOCTHYIO
cxemy bepnymnu, Teopemy bepHyiiu, MHOTOTpaHHUK pactpeesICHHs; UCIOIb30BaTh MPUOOPETEHHBIE
3HAHUSA U YMEHHUS B NMPAKTUYECKOW NEATEIHHOCTH U MOBCEAHEBHOW KM3HU JJISl aHAJIM3a peallbHbIX
YHUCIIOBBIX JAaHHBIX, MPEJICTABICHHBIX B BHJE JAUarpaMM, TpaduKoB; aHanmu3a HWHPOPMAIIN
CTaTHUCTUYECKOTO XapakTepa.

Tema 6. Ypasnenusn u nepasencmea. Cucmemol ypasnenuii u Hepasercme (40 uacoe)

PaBHOCHIBHOCTD ypaBHeHMNA. OOIIME METOIBI PELICHUs] YPaBHEHUH. Y paBHEHHS ¢ MOAYIISMHU.
HppauroHanbHble ypaBHEHUs. J[0Ka3aTeNnbCTBO HEPABEHCTB. PelieHne panuoHalbHBIX HEPABEHCTB C
onHOM mnepeMeHHOW. HepasencrBa ¢ monaymsamu. MppanuoHaibHblE HEPAaBEHCTBA. YPaBHEHUS U
HEpaBEHCTBA C IBYMs MepeMeHHbIMU. [lnodanToBsl ypaBHeHUs. CHCTEMBbl YpaBHEHHI. YpaBHEHUS U
HEPABEHCTBA C ITapaMeTpaMHu

Yuawueca Oonocnbl 3namv. OCHOBHBIE TEOPEMBbl PABHOCHIBHOCTH; OCHOBHBIE CIIOCOOBI
PaBHOCHIIBHBIX TIEPEX0JI0B; OCHOBHBIE METO/IbI PEILICHUS aIreOpanuecKux ypaBHEHHI;

Yuawueca Oondxcner ymems: TPON3BOAUTH PABHOCUIIBHBIE MEPEXONbl C LENbIO YIPOIICHUS
YPaBHEHHUS; JOKa3blBaTb pPAaBHOCUJIBHOCTH YpPaBHEHMII Ha OCHOBE TEOPEM pPaBHOCHIBHOCTH;
IpeBUETH BO3MOKHYIO MOTEPIO HIIM MPUOOPETEHUE KOPHS U HAXOAUTh MyTH BO3MOXKHOTO U30€raHus
OMOOK; pellaTh paluOHAJbHBIE YPAaBHEHHS BBICIIMX CTENEHEH MeToJaMu pa3jioKeHus Ha
MHOXHUTEN WIN BBEJACHHUEM HOBOM MEPEMEHHOMW; PALIMOHAIIBHBIE YPABHEHUS, COJAEPKAIIUE MOYIIb;
NPUMEHATh PAlMOHAIBHBIE CHOCOOBI pEIICHUS ypaBHEHHWH pasHBIX THIIOB; HCIIOJNb30BaTh IS
JI0OKa3aTelIbcTBA HEPABEHCTB METOAbl C IOMOULIBIO ONPENEICHUs, OT NPOTUBHOIO, METOJ
MaTeMaTUYeCKONM MHIYKIUHM, a TaKK€ CHHTETUYECKH; pellaTh YpaBHEHMs U HEpPaBEHCTBA C
napaMeTpoM, IPUMEHSS pa3Hble CIIOCOOBI PEeIICHUSI.

Tema 7. Oooowarouiee noesmopenue (20 uacos)

Yuawuecs oonocner ymems: BianeTh MOHATHEM CTENEHH C PAIMOHAIBHBIM I10Ka3aTENIEM;
BBITMOJHATH TOXK/IECTBEHHBIE MPEOOPa30BaHUs U HAXOAUTh WX 3HAUEHUS; BBIMOIHATH TOXKIECTBEHHBIE
npeoOpa3oBaHus TPUTOHOMETPUYECKUX, HPPAIMOHATIBHBIX, MOKA3aTENbHBIX, JIOrapU(YMUIECKUX
BBIpQXEHHM; pemarb CHUCTEMBl YpPaBHEHHMH, coOAep)KallUX OAHO WJIM JIBa ypaBHEHHUSA
(JlorapuMUYECKHX, HWPPAMOHAIBHBIX, TPUTOHOMETPUUYECKUX), peIIaTh HEPAaBEHCTBA C OJHOU
MEPEeMEHHOIl Ha OCHOBE CBOMCTB (DYHKIMH; HCIOJIb30BaTh HECKOJIBKO MPHEMOB IMpPU PpPELICHUU
YpaBHEHHUI; pelIaTh YPaBHEHUS C HCIIOJIb30BAHHEM PaBHOCHIBLHOCTH YpPaBHEHHIA; HCIIOIH30BAThH
rpa¢uk GYHKIMH TPU PEIICHWH HEPABEHCTB (rpadUyecKuii METOMd); HaXOIUTh IPOU3BOIHYIO
(GYHKLINU; MHOXKECTBO 3HAUYEHUH (QYyHKIMM; 00JIACTH ONPEIEICHUS CI0XKHON (PYHKIIMH; UCTIOIb30BATh
YEeTHOCTh W HEYETHOCTh (YHKUHMH; HCCIEIOBaTh CBOMCTBA CIOXKHOW (YHKIMM; HCIOIb30BAThH
CBOMCTBO MEPUOJUYHOCTH (YHKIIUU IJI PEIICHUs 3a/1a4; YUTATh CBOWCTBA (DYHKIMU MO TpaduKy U
pacnio3HaBaTh TpadUKH 3JIEMEHTapHbIX (QYHKIHM; pelmaTh W MPOBOJUTH HCCIIEJOBAHHUE PELICHUS
TEKCTOBBIX 33]]a4 Ha HAX0XKJICHHWE HAaNOOIbIIEro (HAMMEHBIIET0) 3HAYCHUS BETUYUHBI C IPUMEHEHHEM
IIPOM3BOJHOM; pelIaTh 3aJauyd IMapaMeTpuyecKue Ha ONTUMU3ALMIO; pellaTh KOMOMHUpPOBAaHHBIC
YpaBHEHHUS W HEPABEHCTBA; HCIIONH30BaTh HECKOJBKO MPHEMOB TIPU PEUICHUH YpaBHEHUU U
HEPAaBEHCTB; H3BIIEKATh HEOOXOAUMYI0 HWHGOpMalMI0O U3 Yy4eOHO-HAYYHBIX TEKCTOB; MPUBOAUTH
MPUMEPBI, TOIOUPATh APTYMEHTHI, (POPMYITHPOBATH BHIBOIBL.



4. TpeOoBaHus K YPOBHIO NOATOTOBKH YYAIIUXCS M0 Y4eOHOMY NpPeaMeTy

TpeOGoBaHMs K yPOBHIO ITOJTOTOBKH yHalIUXCs 110 areOpe W HadaaM aHajIu3a MpeICTaBICHBI
B 11 1.6. «TpeboBaHUs K YPOBHIO IMOJTOTOBKH BBITYCKHHKOB» HACTOAIIEH pabodel mporpammsl U
3a1al0T CHCTEMY MTOTOBBIX PE3yJIbTaTOB OOYYEHHS, KOTOPHIX JOJDKHBI JIOCTHTaTh BCE BBITYCKHHKH,
U3y4yaBIIMe KypC MaTeMaTHKd N0 MNPOPHIBHOMY YpPOBHIO, M JOCTH)KEHHE KOTOPBIX SIBIISETCS
00s13aTeIBHBIM YCIIOBHEM TTOJIOKUTEIBHON aTTECTAIIMM YIEHHUKA 32 KypC CPEeJHEN IIKOIIBI.

5. CucremMa olleHMBAHUSA MO Y4eOHOMY MpeaMeTy

1. OueHka yCTHBIX OTBETOB YYalIUXCs N0 MaTeMaTHKe

Jlis peueBOil KyJnbTYpbl yYalllUXCS BaKHbI W Takue YMEHHUS, KaK YMEHHE CIylmaTh U
NPUHUMATh PEUb YYUTENS U OJHOKIACCHUKOB, BHUMATEJIbHO OTHOCUTCS K BBICKA3bIBAaHUSIM JAPYTHX,
YMEHHE MMOCTaBUTh BOIIPOC, IPUHUMATh y4acTHe B 00CYXJACHUU MTPOOIEMBI U T.11.

OTBeT OLIEHUBAETCSI OTMETKOM «5», €CIIN yUEHUK:
- TIOJTHO PacKpbLl cofiepKaHKHe MaTepuala B 00beMe, PelyCMOTPEHHOM IIPOrpaMMOii;
- UBJIOKWI MaTepHall TPaMOTHBIM SI3bIKOM B ONPEIEICHHON JOTMYECKON IMOCIeI0BaATENbHOCTH,
TOYHO HMCTIOJIb3ysS MaTEMaTHYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIUKY;
- TIPaBHWJIBHO BBIOJHUI PUCYHKH, YEPTEXKH, TPpa(UKU, COMYyTCTBYIOIINE OTBETY.
- T0Ka3aJl yMEHHME WUIIOCTPUPOBATh TEOPETUYECKHE I[OJIOKEHHUSI KOHKPETHBIMU IMPUMEPAMH,
MPUMEHSITh UX B HOBOM CUTYaIlMH MPU BBIMOJTHEHUU TPAKTHYECKOTO 33 JaHMS;
- TPOAEMOHCTPHUPOBANI YCBOCHHE paHee M3YUEHHBIX COMYTCTBYIOLIUX BOMPOCOB, CHOPMUPOBAHHOCTH
U YCTOMYMUBOCTH HCIIOIh3YEMBIX MTPH OTPAOOTKE YMEHUHN 1 HaBBIKOB;
- OTBEYaJl CaMOCTOSITENIbHO 0€3 HaBOSIIUX BOIPOCOB yuuTels. BO3MOXKHBI OflHA - JIB€ HETOYHOCTHU
MIPU OCBEILIEHUHU BTOPOCTEIIEHHBIX BOIPOCOB WJIM B BBIKJIAJKAX, KOTOPBIE YUEHHUK JIETKO MUCIPABUI 1O
3aMEUYaHUI0 YUUTES.

OTBeT OLIEHUBACTCS OTMETKON «4», €CITH OH YOBJIETBOPSET B OCHOBHOM TPEOOBAaHUSIM Ha
OLICHKY «5», HO IPU 3TOM UMEET OJIMH U3 HEJJOCTATKOB:
- B UBJIOKCHHM JOMYIIEHBl HeOOoJbIIMe MpoOesbl, HE MCKA3WBIIME MATEMaTHYECKOE COAEp)KaHue
OTBETa;
- JIOIYILIEHBl OJIUH — JIBa HEA0YETA IPU OCBELUIEHUH OCHOBHOI'O COAEPAaHMs OTBETA, UCIPABICHHBIE
10 3aMEUYaHUIO YUUTEIS;
- JIOMYILIEHBI OIMOKa 1K OoJiee ABYX HEAOUYETOB IMPU OCBEIICHUH BTOPOCTEIIEHHBIX BOIIPOCOB MITH B
BBIKJIQJIKaX, JIETKO MCIIPABJICHHBIE 110 3aMEYaHUIO YUUTEJIS.

OtmeTka «3» CTaBUTCS B CIEAYIOLUX CIydasx:
- HEMOJHO WJIM HEIMOCJIEN0BaTeIbHO PAcCKPBITO COAEpkKaHHEe Marepuaia, HO IOKa3aHo ofiiee
MOHUMaHUE BOMPOCAa U MPOJEMOHCTPUPOBAHBI YMEHHUS, JOCTATOUHbBIC NJIsi JAJbHEUILIEro YCBOCHHS
nporpaMMHOro Matepuana (ompexaeneHHble «TpeGoBaHHMSIMH K MaTeMaTUYECKOW MOJTOTOBKE
YUAILIUXCS»);
- UMEIWCh 3aTPyIHEHUsS WU JOMYyIIEHbl OMMOKK B ONpEICNIEHUH TMOHITHM, HCIOJIb30BAHUN
MaTEeMaTUYeCKOW TEPMHUHOJIOTHH, YepTekaX, BBIKIAJKAX, HCIPABICHHBIE IIOCIE€ HECKOJIBKUX
HABOJAIIUX BOIIPOCOB YUUTEIS;
- YUYEHHMK HE€ CHpPaBWICA C TMPUMEHEHHEM TEOpPUU B HOBOM CHUTYallUd TIPU BBITOJTHEHUHU
MPAKTUYECKOT0 3aJaHusl, HO BBITOJIHUII 3aJJaHUs 0053aTeIbHOI0 YPOBHS CII0XKHOCTH 10 JAHHOM TeME;
- TpU UBIOKEHUU TEOPETUYECKOTO MaTepualia BBISBIICHA HEIOCTaTo4YHas CHOpPMHPOBAHHOCTH
OCHOBHBIX YMEHUI U HaBBIKOB.

OtMmeTKa «2» CTaBUTCS B CIEAYIOLIUX CIIydasix:
- HE pacKpbITO OCHOBHOE COJIep KaHHe y4eOHOro MaTepuarna;
- oOHapyXeHO HE3HAHHWE WM HEMOHMMAaHHE YYCHHKOM Oonblled WM Hanboyiee BaXKHOH dYacTu
y4eOHOTr0 MaTepuana;
- JOMNyIIEHbl OIMUOKKM B ONpEACTCHUH TOHATUW, TPH HUCHOIB30BAHUM MAaTeMaTHYEeCKOU
TEPMHUHOJIOTHH, B PUCYHKAX, yepTexax Win rpadukax, B BhIKJIAJKaxX, KOTOPbIE HE UCIPABIEHBI TOCTE
HECKOJIbKMX HAaBOJSAIIUX BOMPOCOB YUUTEINS.
- Y4YEHUK OOHapy>KuJ MOJHOE HE3HAHHE U HEMOHMMaHHE M3y4yaeMoro y4eOHOro MaTepuaja Wi He



CMOT OTBETUTH HU Ha OJMH U3 MOCTABJIEHHBIX BOIPOCOB 10 U3y4YaeMOMY MaTepHaly.
2. OueHKa MUCbMEHHBIX PA0OT yUalIUXCH MO0 MaTeMaTHKe
OtMeTKa «5» CTaBUTCS, €CIIU:
- paboTa BBHINIOJHEHA BEPHO U MOJHOCTHIO;
- B JIOTUYECKHX PACCYKIEHHUSIX U 000CHOBAHUHU PEIICHHS HET MPOOEIIOB 1 OIMHOOK;
- B PEIICHUH HET MAaTEMATHUYECKUX OMIMOOK (BO3MOXKHA OJJHA HETOYHOCTh, OIUCKA, HE SBIISIOMIASCS
CJIEICTBMEM HE3HAHUS WM HEMOHUMaHHUs y4eOHOr0 MaTepuara).
OtMeTKa «4» CTaBUTCS, €CIU:
- paboTa BBINOJIHEHA MOJHOCTHbIO, HO 0OOCHOBAHMS LIATOB PEUICHHS] HEJOCTATOUYHBI (€Clii yMEHHe
000CHOBBIBATH PACCYXKICHUS HE SIBISUIOCH CIIEIUATbHBIM 00BEKTOM IPOBEPKH);
- JOmyIeHa OJIHa omuOKa WK JIBa-TPU HEJ0UeTa B BBIKIAJAKAX, PUCYHKAX, YepTekax WU rpadukax
(ecy 3TH BUIBI pabOTHI HE SBIISTUCH CIIEIIUATEHBIM 00BEKTOM MTPOBEPKH );
- BBIMOJTHEHO 0€3 HeI0UYEeTOB HE MEHEE 74 3aJaHHIA.
OtMeTKa «3» CTaBUTCS, €CIIU:
- JomymieHsl Oojee OMHON ommOKM wWin Oojlee TpeX HEJOYETOB B BBIKJIAKAX, YepTekax WIIN
rpadukax, HO ydaluiics BiajeeT 00s13aTeIbHBIMU YMEHUSIMU TI0 TIpOBepsieMol Teme; 0e3 He0ueTOB
BBITIOJTHEHO HE MEHEE MOJIOBUHBI PAOOTHI.
OTMeTKa «2)» CTaBUTCS, €CIIU:
- JIOMYIIEHBI CYIIECTBEHHBIC OIIMOKM, MOKA3aBIIME, YTO YYAIIMICS HE BIAJEET 00S3aTeIbHBIMU
YMEHHSIMH 110 JAaHHOW TEME B MOJIHON Mepe;
- TIPaBWJIHHO BBIIIOJIHEHO MEHEE TIOJIOBHHBI PA0OTHI
- pabora moOKa3aja IOJHOE OTCYTCTBHE Yy Ydallerocs o0s3aTeNbHbIX 3HAHUH W YMEHHUH 10
POBEPSAEMOI TEME HIIM 3HAYUTENIbHAsL YacTh PaOOTHI BHIMIOJIHEHA HE CAMOCTOSTENIBHO.
3. Kpurepuu ommook
K rpyObIiM omrOkaM OTHOCATCS OMIMOKH, KOTOPBIE:
- 0oOHapyXHBaIOT HE3HAHUE yJaluMucs (Gopmyil, MpaBUl, OCHOBHBIX CBOICTB, TEOPEM U HEYMEHHE
X TMPUMEHSITH;, HE3HAHHWE IMPUEMOB pEIICHUs 3aJa4, pPacCMaTPUBAEMbIX B y4eOHHMKAaX, a TaKke
BBIUMCIIUTENbHBIE OIUOKY, €CIIM OHU HE SIBJISIOTCS OMHUCKOM;
- HEYMEHHE BBIICTUTh B OTBETE TJIABHOE, HEYMEHHE JeNiaTh BBIBOJBI U 0000IIEHUs, HEyMEHUE
M0JIb30BATHCS IEPBOMCTOUYHUKAMHU, YYEOHUKOM U CIIPABOYHUKAMHU.
K HerpyObIM ommbKkamM OTHOCATCS:
- TIOTEps] KOPHsI WJIM COXpPaHEHHWE B OTBETE MOCTOPOHHETO KOPHS; oTOpackiBaHWE 03 0OBICHEHHIT
OJIHOTO M3 HUX U paBHO3HAYHBIC UM;
- JIONYIIEHHBIE B MPOIECCE CIHMCHIBAHUS YHUCIOBBIX NAHHBIX (MCKaKEHMs, 3aMEHa), HapyIIeHHs B
¢dopmynupoBKe Bompoca (0TBeTa).
K memoueram oTHOCSTCS:
- OMHCKH, HEJJOCTATOYHOCTh MUJIM OTCYTCTBUE TOSCHEHU, 000CHOBAHUH B PEIICHUSIX,
- HeOpeXHOE BHITIOJIHCHHE 3aITUCeH, YepTexel, CXeM, rpapuKoB;
- opdorpadudeckue omuOKM, CBI3aHHBIC C HAMMMCAHUEM MAaTEeMAaTUYECKUX TEPMUHOB.

COT'JIACOBAHA COT'JTACOBAHA
IIpoToxoun 3acegaHust METOAMYECKOTO COBETA 3amecTuTtens aupekropa o YBP
o1 27.08.2018 Ne 1 N.B. I'paueBa
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